This paper analyzes the relationship between structured finance par coupon spreads at issuance and the securities' credit performance. Using structured finance securities including asset-backed and mortgage-backed securities and collateralized debt obligations issued in the U.S. during 1998-2004, we find spreads vary substantially by rating, over time, and across asset classes; the spreads on structured finance securities are correlated with, and generally wider than, those on similarly rated corporate securities.
I. Introduction
The volume of academic literature analyzing corporate bond yield spreads is enormous and growing.
ii Virtually all academic studies have found credit ratings to be one of the most important determinants of spreads. In fact, some bond pricing models directly use rating agencies' rating migration data to estimate coupon spreads.
iii In searching for determinants of corporate bond spreads, researchers also find that corporate yield spreads cannot be fully explained by fundamental credit risks represented by historical default and recovery rates. Other factors found to be important include liquidity, systematic risk, incomplete accounting information, and taxes.
Compared with the huge amount of academic interest in corporate bond spreads, research on bond spreads in the structured finance market has been scant. iv This is largely due to the lack of sound economic models and reliable data for pricing complex and relatively less liquid structured securities. The diversity and innovation in the securitization market also make it hard to standardize the pricing and performance data on these securities, which are essential for academic research.
For almost the same reasons, the analysis of structured finance spreads has drawn a huge amount of attention from dealers and investors. At the heart of the analysis is the measurement of risk and value of pooling and tranching, based on historical data and projected cash flow distributions. The spread or relative value analysis for structured finance securities is often complicated by the existence and strong interaction of a number of unique risk factors that determine the spread. These risk factors include:
• Credit risk. This normally refers to a security's inability to repay all of its principal and interest on time as promised. Any possible breach of such promises, which typically results in shortfalls of interest and losses of principal, is a potential loss to investors. Moody's credit ratings typically address this loss risk.
• Prepayment or extension risk. This refers to the acceleration or deceleration of repayment of principal, relative to the expected payment schedule. This risk can be very significant for securities that can prepay (for example, RMBS).
• Liquidity risk. This refers to the inability of the investor to sell a security at a fair price as needed. This risk may or may not be correlated with other risks such as the aforementioned credit risk and prepayment risk. For instance, securities could become highly illiquid in a distressed or fragile market environment where demand for such securities becomes restrained even though the fundamental credit risk of the securities remains the same. A security can also be rendered illiquid because of legal or regulatory constraints on the sale and holding of such securities. Finally, securities that are customized for a special group of investors tend to be illiquid.
• Legal or regulatory risk. Changes in the legal status or regulatory treatment of certain structured securities could seriously impact the valuation of such securities.
• Maturity or term risk. Securities with longer maturities or longer average lives tend to be more risky than securities with shorter maturities or average lives because predictability of future cash flows weakens with horizon. Therefore, investors typically demand higher premium for longer term securities.
• Maturation and complexity risk. The structured finance market is constantly evolving as new structures and new asset classes are introduced into the market.
Additional premia are often required for new asset classes that investors are unfamiliar with and for complex transactions that are hard to analyze and subject to great model risk.
• Sponsor and servicer risks. Although structured transactions employ bankruptcy remote special purpose vehicles, the behavior and financial strength of deal sponsors and servicers can still impact future deal cash flow distributions, resulting in additional uncertainty to the transactions.
The objective of this paper is to investigate the sensitivity of par coupon spreads at issuance to macro risk factors v and whether and how the spreads are related to credit performance of structured finance securities. vi To the best of our knowledge, this is first research paper systematically addressing structured finance spreads and their relationships with credit performance and credit ratings. There are four essential questions we want to answer:
• How do spreads vary by rating at issuance across structured finance asset classes?
• How do structured finance spreads react to changes in market credit conditions and interest rates?
• Do spreads look in the "rear-view mirror" and react to a sector's past credit conditions?
• Do spreads anticipate securities' future rating downgrades, even after controlling for ratings?
These questions are answered in two different ways in this paper. For each question, we first describe the basic data and their summary statistics. Some of the results are immediately observable from these basic analyses. We then conduct regression analyses and place the relationship under study in an appropriate multivariate setting, mostly to control for fixed effects across sectors and credit cycles. We show that most of the findings agree with each other across the two analytical frameworks.
Note that our data set lacks information on expected average lives and option-adjusted spreads, which are calculated under specific interest rate and prepayment assumptions.
When describing the time series behavior of credit spreads in this paper, we report changes over time in the median spread on floating rate securities issued within the same month, within the same sector, and carrying the same broad letter rating. 1 The remainder of this paper is organized as follows. We first describe the data sample and methodology.
We then discuss the macro and time trends in median floating rate spreads by rating and asset class. Finally, we conduct bivariate and multivariate analyses at the tranche level to see how spreads react to and anticipate changes in the credit performance of structured finance securities.
1 In some structured transactions, multiple tranches are issued carrying the same rating but different amortization schedules. When constructing the data set to examine whether abnormally wide spreads anticipate future downgrades at the security level, in those cases where more than one tranche was issued with the same rating in the same deal, we included only the tranche with the widest spread and, presumably, the longest expected life.
II. Descriptions of Data Sample and Methodology
The data sample of this study contains 16,516 Moody's-rated US structured finance securities (from 7,547 transactions) with a total market value of $1.8 trillion at issuance.
Securities that met the following criteria were included in the data:
• Denominated in US dollars, issued in the U.S. market between 1998 and 2004, and carried a long-term investment-grade bond rating (Baa3 or above) at origination,
• In the following eight asset classes:
o ABS backed by bank credit card receivables (Card), o CDOs backed by structured finance securities (SFCDO).
• Public or 144A issues, with a public Moody's rating,
• Not guaranteed by a financial guarantor, a government agency, or GSE (government-sponsored enterprise),
• Tranches with initial balances greater than or equal to $10 million US dollars,
• Not a preferred-share security or a CDO combination note,
• Not from deals that link their tranche ratings to the rating of a single credit (a corporate or sovereign rating),
• Tranches classified either as a fixed rate bond with coupon rate information, or a variable rate bond with both spread and index information. For variable rate bonds, only those quoted on the following indices are included: LIBOR, COFI, prime, and federal funds rate. Bonds with additional features such as step-up (ordown) coupons, caps, or floors are included although these specific features are ignored in the initial coupon rate determinations,
• Like-rated tranches within a single deal are maintained as separate observations;
i.e., all pari passu tranches are included.
xi Figure 1 reports the number of tranches and median tranche balances at origination by rating and sector. The data sample includes 10,209 Aaa-rated tranches, or about 61.8%
of the total study sample. The rest of the sample is roughly evenly split across the Aa, single-A and Baa rating categories. By sector, ABS and RMBS securities account for 76.7% of the total sample.
(Insert Figure 1) Our data sample consists of both floating and fixed rate securities, with more floating rate (about 63%) than fixed rate (37%) securities. By sector, most of the ABS and CDO securities are floating rate, while most of the CMBS and RMBS securities are fixed rate (see Figure 2 ).
(Insert Figure 2) For each security in the sample, we computed a par coupon spread. For each floating rate tranche, a spread is typically given at issuance date. We converted that given spread into a representative spread over a three-month LIBOR rate using the difference of the chosen floating rate index and the three-month LIBOR rate in the month of issuance. In other words, we first convert the spread into a coupon rate at issuance and then subtract the three-month LIBOR rate from it.
To compute the spread for a fixed rate security, we took the security's stated coupon rate at issuance and subtract from it the five-year swap rate in the month of issuance. xii The five-year tenor is chosen to mimic the median average lives of Aaa securities for most asset classes. Because we do not know the average lives of all structured securities and only roughly know the median average life of the securities within a given rating category and asset class, in the analysis to follow, we describe our findings based on monthly median spreads and present floating rate spreads when possible.
For comparison, we also obtained Moody's coupon spread indices on corporate bonds.
The corporate bond spreads used in this paper are the simple median yield spreads over seven-year swap rates of all regular coupon (no zero coupons or floating-rate) seven-year bonds rated by Moody's. To be included in the indices, bonds must have maturities between six and eight years, and have outstanding values of more than $50 million. These are not new issue spreads. The spread in a broad rating category is represented by the spread of its middle refined-rating that carries a numeric modifier 2. xiii All yields are yields-to-maturity calculated on a semi-annual basis.
xiv Figure 3 depicts the average spreads of all floating rate securities by original rating for each broad structured finance sector during 1998-2004. The average spreads for a given sector are wider in lower rating categories than in higher rating categories, and spreads are wider in structured finance than in the corporate sector. Moreover, across all sectors, the spreads in the Baa rating category are significantly wider than the spreads in other investment-grade rating categories.
(Insert Figure 3) In addition, the average spreads vary across sectors within a given rating category. For example, the median spreads among CDOs are higher than those in other sectors for all rating categories. Moreover, the median spreads in CMBS are generally much lower and exhibit less differentiation across rating categories. In the remainder of this paper, we will analyze how and why the average spreads by rating vary across asset classes and over time.
III. Floating Rate Spread Dynamics and Correlations with Default Rates
Coupon spreads in structured finance not only vary across rating categories and sectors, but also vary over time.
In this section we demonstrate the dynamics of coupon spreads and their macro trends. We organize this section as follows.
First, we group all structured finance securities by their original rating. The purpose is to provide an overview of rating-based spread dynamics at a high level in structured finance and compare them with those in corporate finance.
Second, we examine the co-movements of spreads with some systematic risk factors such as interest rates and the speculative-grade default and impairment rates in corporate and structured finance. Figure 4 plots the monthly median spreads and their six-month moving averages for all structured finance securities by rating, and also shows the mean, median and standard deviation of these monthly median spreads. Several patterns are noteworthy:
A. Spread Dynamics by Rating
• Spreads exhibit different volatility across rating categories. The standard deviations of spreads are higher in the Baa and single-A categories than in the Aaa and Aa categories. But the ratio of the standard deviation over the mean (a measure of relative volatility) is the highest in the Aaa category.
• Spreads have peaked at different times for different rating categories. The median Aaa and Aa spreads peaked in 2002, earlier than did the Baa and single-A spreads, which peaked in 2003. This may suggest that spreads in different rating categories have different determinants. We will discuss this finding later in more detail.
• Spreads are also more volatile in structured finance than in corporate finance within a given rating category. For example, the standard deviation of Aa spreads in structured is nine basis points larger than that in corporate, and it is 13 basis points larger in the Baa category. The relative spread volatility, however, is slightly higher in corporate than in structured for a given rating category.
• A comparison of structured and corporate spreads indicates that they are positively correlated for most of the sample period. The Aa corporate spreads have a 62% correlation with the Aaa structured finance spread, and a 38% correlation with the Aa structured finance spread. Similarly, the Baa corporate spreads have 68% and 56% correlations with the Aaa and Aa structured spreads, respectively. The main exception appears to be from late 1998 to late 1999, when structured finance spreads displayed large swings that were not observed in Aa or Baa corporate spreads.
(Insert Figure 4) 
B. Correlations between Spreads and the Credit and Interest Rate Cycles
In studying the spread dynamics by rating and asset class, we made an observation that This movement in spreads is also correlated with changes in interest rates and the slope of the interest rate curve. Figure 5 shows the relationships between the Aaa spread and Baa-Aaa spread differential and the following four systematic risk factors:
• US structured finance trailing 12-month speculative-grade material impairment rate xv ,
• US corporate trailing 12-month speculative-grade default rate,
• The slope of the swap curve (five-year swap rate minus three-month LIBOR rate), and
• The three-month LIBOR rate.
(Insert Figure Compared to the Aaa spreads, the Baa-Aaa spread differentials were less correlated with the corporate default rate and two interest rate variables. The Baa-Aaa spread differential did move closely with the corporate default rate during 1998-2000, but then appeared to follow the corporate default rate with a long lag. Collectively, these observations suggest that, compared to Aaa spreads themselves, the Baa-Aaa spread differentials contain less systematic risk.
xvi Finally, the final row of data in Figure 5 indicates a particularly strong correlation (87%) between the corporate default rate and the one-year lagged structured finance impairment rate. This suggests that corporate credit conditions had a strong lead impact on the structured finance credit performance. This can be attributed to the large number of impairments in the HYCBO and MH sectors, which were highly correlated with the credit performance in the corporate sector. The lagged deterioration of HYCBO and MH credit performance can be the result of built-in credit support that took time to diminish.
To analyze these correlations among the spreads and macro variables, we ran a linear regression of the median Aaa spread and the Baa-Aaa spread differential on three macro variables -the corporate default rate, the structured finance impairment rate and the slope of the swap curve. We dropped the LIBOR rate because it has a strong and negative correlation (-87%) with the slope of the swap rate curve during the sample period.
We found that both the macro trend fit the Aaa spread series quite well, with roughly a 50% R-square. For the Baa-Aaa spread differential, however, the macro trend did not describe the series well, as their R-squares were only around 11%. xvii
IV. Do Spreads React to Changes in Markets' Credit Conditions?
In the previous section, we demonstrated that the Aaa floating rate spreads contain a common trend that is correlated with both the corporate default rate and structured finance impairment rate. By comparison, the Baa-Aaa spread differential is also correlated with the two credit condition variables, but the correlation is weaker and time dependent.
Starting from this section, we move beyond the median spread analysis by rating and asset class, and study two ways in which coupon spreads at the tranche level may be related to credit conditions by asking the following two questions:
• Do spreads look in the "rear view mirror" and react to the past and ongoing credit conditions in a particular asset class or in the bond market?
• Do the spreads anticipate credit problems such that higher spreads imply higher impairment rates or downgrade rates in the future?
To see how spreads depend on the past credit conditions in a given asset class or in a sector, we define two credit states: HIGH and LOW. The corporate bond market is in a HIGH default state if the corporate default rate is above its median over the sample period from 1998 to 2004; otherwise it is in a LOW default state.
Similarly, the structured finance market is in a HIGH impairment state if the structured finance material impairment rate is above its median, and otherwise it is in a LOW impairment state. An asset class is in a HIGH downgrade state if its downgrade rate in the past 12-month period is above its median over the sample period, otherwise the asset class in a LOW downgrade state.
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We then selected a data sample that included both floating and fixed rate securities of all asset classes and were rated either Aaa or Baa (Baa1, Baa2, or Baa3) at origination. The distribution of the data sample by rating, asset class and coupon rate type is shown in Figure 6 . Note again that certain asset classes such as CDOs and HEL have more floating rate securities than fixed rate securities in the Aaa rating category, while the opposite is true for CMBS and RMBS.
(Insert Figure 6) Using this data sample, Figure 7 compares spreads in the HIGH and LOW states of the markets. To compare spreads across the two default states in the corporate and structured finance sectors, we aggregate all securities by rating and coupon rate type. To compare spreads across the two downgrade states, we show the spread differences by asset class, in addition to rating category and coupon rate type.
In almost all categories, the spreads are higher in a HIGH state (with higher impairment or default or downgrade rates in the past twelve months going into the issuance month) than in a LOW state. This means that spreads strongly react to the past credit conditions in the sector.
For example, the median of Aaa fixed rate spreads was 40 basis points higher in a HIGH structured finance impairment state than in a LOW state, and the median of Baa floating spreads was 44 basis points higher in a HIGH state than in a LOW state. This means that coupon spreads strongly reacted to the past credit conditions in the market.
(Insert Figure 7) The comparisons of spreads illustrated in Figure 7 were carried out in a bi-variate setting;
the presence of correlation among the dynamic variables often makes it necessary to test the hypothesis in a multivariate framework. To further test whether and how spreads react to past credit performance in a particular asset class or in the bond market in general, we took Aaa-and Baa-rated securities and ran a security-level regression of their coupon spreads on a number of independent variables including asset class, coupon rate type and rating category dummies, and three dynamic risk factors including the past downgrade rate of a given asset class, the corporate default rate and the slope of the swap curve.
In the regression model, the dependent variable is a spread -a spread over the threemonth LIBOR rate for floating rate securities, and a spread over the five-year swap rate for fixed rate securities.
The independent variables are:
• A combination of asset class, coupon rate type and rating category dummies. For example, we use a dummy for Aaa floating rate CARD securities and another dummy for Baa fixed rate CMBS securities.
• Trailing 12-month downgrade rate for each asset class. The coefficient on this variable is allowed to differ by rating in the regression.
• Trailing 12-month US corporate speculative-grade default rate. The coefficient on this variable is allowed to differ by rating as well.
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• The slope of the swap curve (the five-year swap rate minus the three-month LIBOR rate). The coefficient on this variable is allowed to vary by coupon rate type (floating vs. fixed).
This regression is different from the regression in the last section in the sense that the regression here is carried out at the tranche level by using sector and rating dummies and including fixed rate securities as well, whereas the regression in the last section was done on pooled data that aggregates all structured finance securities into two rating categories and includes only floating rate securities. First, because all dummy variables are significant, and these are constant terms for different categories, it means that the projected spreads in the absence of any changes in the dynamic variables are significantly different from each other. In other words, there are strong fixed effects in spreads across asset classes, coupon rate types (fixed vs.
floating) and rating categories. As expected, Baa spreads are higher than Aaa spreads and spreads are higher for fixed rate securities than for floating rate securities. These findings support the observations we made in previous sections. The size of these coefficient estimates, however, may differ from the median spreads we reported earlier because the estimates here are generated in a multivariate regression model.
Second, Aaa spreads do not significantly react to the trailing 12-month downgrade rate within a given asset class, but Baa spreads do react strongly. On average, after controlling for the asset-class-level fixed effect, a one percentage point increase in the downgrade rate of a given asset class leads to a four basis point increase in Baa spreads. Though statistically significant, this effect does not appear to be economically significant.
Third, the coefficient estimates on the corporate default rate are significantly different from zero in both Aaa and Baa spread regressions. This demonstrates the effect of corporate credit market conditions on the structured finance market. On average, a one percentage point increase in the speculative-grade corporate default rate leads to a one basis point increase in Aaa spreads and six basis points increase in Baa spreads.
xxi Fourth, the impact on spreads from changes in the swap curve slope is statistically significant for fixed rate securities, but not so for floating rate securities. This finding is not surprising because we did not compute the fixed rate spreads based on tranches' average lives, and when the slope of the yield curve increases, so will the fixed rate spreads.
Finally, using just three dynamic variables and dummy variables for fixed asset-class effects, the regression explains more than 50% of the spread variations among 12,192
securities.
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V. Do Spreads Anticipate Future Downgrades?
Having examined the reaction of spreads to the past credit performance within a given asset class and the corporate market, we turn our attention now to the ability of spreads to anticipate future credit deterioration at the tranche level. We measure the credit deterioration of a security by whether it is downgraded. We focused on downgrades, instead of material impairments, as the measure of the credit event because very few Aaarated securities have become impaired.
We compared the median spreads at issuance on securities that were downgraded and those that were not downgraded within three years after issuance, and found that the spreads are generally higher on securities that were later downgraded. See Figure 9 .
(Insert Figure 9) For example, the spreads on downgraded Aaa MH fixed rate tranches were on average 50 basis points higher than those that were not downgraded. The spreads on downgraded Baa MH fixed rate tranches were more than 90 basis points wider.
To obtain these results, we looked at the difference of a security's ratings over a threeyear window after issuance and defined a downgrade dummy variable to be 1 if the security's rating three years after issuance was lower than its original rating and 0 otherwise.
To analyze the ability of Aaa spreads to anticipate downgrades, we needed to control for the fact that a single transaction can issue Aaa tranches with very different average lives. To investigate the sensitivity of our results to the time interval over which a downgrade is measured, we also defined a lifetime downgrade dummy variable, which equals 1 if the rating at the end of the sample period (December 31, 2004) , regardless of issuance year, is lower than its original rating, and 0 otherwise.
It is worth noting that the Baa broad rating category consists of three refined rating categories: Baa1, Baa2, and Baa3, whose spreads are typically different. Therefore, it is possible that the spread differences in the Baa category shown in Figure 9 simply represent the rating distribution differences within the downgraded and not-downgraded subsectors. For example, if downgraded securities were all rated Baa3, while those not downgraded were rated Baa1, the spread differences would be expected but not meaningful predictors of subsequent downgrade experience beyond what could be inferred from the initial ratings.
To examine the sensitivity of our findings to this additional factor, we disaggregated the Baa data sample further into their refined rating buckets and again compared spread differences between downgraded and not-downgraded securities. We again found that downgrade securities were issued with wider spreads in all asset classes except HEL, where the spread differences in Figure 9 were possibly driven by the differences in modified rating distributions.
On the other hand, this more refined rating approach revealed that spreads on downgraded fixed-rate Baa2 and Baa3 CMBS securities were higher than those on notdowngraded securities, even though this relationship was not evident at the broad rating level in Figure 9 .
Finally, as shown in Figure 9 , the downgraded tranches in the regression data sample have been concentrated in the CDO and MH sectors, especially with respect to the Aaa category. Therefore, the association of high spreads and high probabilities of downgrade is mainly attributable to these two sectors. As expected, the more we disaggregate each sector, the more variations of spread differences across the two credit states will be observed.
The comparisons of spreads in Figure 9 did not control for the changes in the credit or interest rate environment, which had a strong impact on spreads as we discussed in the last section. In order to factor in these two variables and test our hypothesis more rigorously, we set up two multivariate regression models.
The first regression model we used for testing the downgrade-anticipation hypothesis is almost identical to the one used in Figure 8 , except that a future downgrade dummy variable is added and three dynamic variables are replaced by three time variables. xxiii In this model, we test whether a future downgrade event on a security can explain a wider spread at issuance. Later in this section, we will introduce the second model that uses spreads to explain a future downgrade. Figure 10 reports the coefficient estimates on two alternatives of future downgrade dummy variables across several different data sub-samples. In all specifications, the coefficient estimates are positive, and in most specifications, the coefficient estimates are significantly positive, suggesting that spreads at issuance are systematically related to subsequent downgrade experience, regardless of their coupon rate type or rating.
(Insert Figure 10) To further investigate the relationship between spreads and future downgrades, we constructed the second regression model -a logistic regression model -using the future downgrade dummy variables as dependent variables and the securities' spreads as independent variables. Because spreads are now used as explanatory variables, we ran our regression analyses for Aaa floating, Aaa fixed, Baa floating, and Baa fixed securities, separately. This enables us to control for spread differences by rating categories and coupon rate types.
As indicated by the results in Figure 11 , the coefficient estimates are all positive with respect to downgrades within three years after issuance, and the spreads of floating rate Aaa and fixed rate Baa securities were strongly predictive of future downgrade experiences, although the spreads of floating Baa and fixed Aaa securities were not.
(Insert Figure 11) Note that the coefficient estimates are not the marginal effects we are generally accustomed to analyzing. Because the logistic function is not linear, the marginal effect of a spread change on the probability of downgrade is the first derivative of the downgrade probability with respect to the spread.
In Figure 11 , the coefficient estimate on spreads is 1.0 per percentage point (100 bps) for
Aaa floating rate securities. The first derivative of the logistic function suggests that for every three basis points of additional spread, the downgrade probability within three years after issuance would increase by roughly 10 bps. In other words, a 10% increase in the spread (because the median Aaa spread of all structured finance is about 30 bps) at issuance increases the downgrade probability by about 3%.
Similarly, for Baa fixed rate securities, a 10% increase in the spread (roughly 20 bps because the median is about 200 bps) would increase the downgrade probability by roughly 8% (or 160 bps).
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VI. Concluding Remarks
This paper analyzes the relationship between structured finance par coupon spreads and credit ratings at issuance and finds that ratings are highly correlated with spreads. We found that structured finance spreads widened significantly when their asset classes experienced credit deterioration in the past 12 month before issuance, or when the corporate default rate increased. In addition, securities with higher coupon spreads in a given rating category experienced higher downgrade rates than securities with lower spreads at issuance.
Spreads in structured finance were also shown to be correlated with macroeconomic variables such as corporate default rate, structured finance impairment rate, and the slope of the swap curve. This suggests that structured finance spreads contain strong systematic risk components. As in the corporate finance literature, systematic risk components were more significant determinants of structured finance credit spreads among lower rated securities than among higher rated securities.
Some of the variation of spreads across asset classes appears to reflect the differences in sector-specific characteristics that are not directly credit-risk related. But other spread variations are clearly related to the differences in structured securities' credit performance.
While this paper addressed some of the basic questions about structured finance spreads and ratings, more questions remain unanswered. One of them is how to decompose structured finance spreads into different components and see how they vary over time.
The presence of strong liquidity risk, prepayment risk, credit risk, and their mutual dependence make it hard to model and quantify these components and draw inferences accordingly. We leave these questions for future research. Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Note: Spreads are in basis points. Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 0.0% 0.5% Note: Correlations are calculated using the six-month moving average spread trends shown in the figure.
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Summary
Monthly impairment rates and default rates are trailing 12-month time series observations in the speculativegrade (SG) category. The slope of the swap curve is the difference between five-year swap rates and threemonth LIBOR rates. In order to compute correlations with the one-year lead variables, the last year of data observations are dropped. Some of the spread variations over time may be driven by the changes in the distribution of asset classes within the structured finance sector. ii Some of the more recent papers include Hull, Predescu, White (2004) , Huang and Huang (2003) , Collin-Dufresne, Goldstein, Martin (2001) , Elton, Gruber, Agrawal, Mann (2001) , and Duffie and Singleton (1999) .
iii See, for example, Jarrow, Lando, Turnbull (1997) , and Arvanitis, Gregory, Laurent (1999).
iv Ammer and Clinton (2004) and Gorton and Souleles (2005) are two exceptions. In the first paper, the authors found that a) rating downgrades are accompanied by negative returns and widening spreads, (2) a portion of the negative implications of downgrades are anticipated by price movements ahead of rating actions. The second paper finds that the sponsor's credit rating has an impact on the issuance spread of senior tranches of credit card securitizations.
v The par spreads derived from coupon rates are close to, but not necessary the same as, the primary issuance spread in the market because securities can be sold above or below par at issuance. The par coupon spreads at issuance are also different from the secondary market spreads on traded securities.
vi For comprehensive historical data on the credit performance of structured finance securities, please visit moodys.com. Also see . vii We picked credit card ABS to represent a traditional ABS asset class that has an excellent credit performance record. Manufactured housing loan ABS represents a poorly performing ABS asset class, and HEL represents the largest and fastest growing ABS asset class. We dropped all other ABS asset classes for the convenience of our discussion.
viii Excluding high LTV, HELOCs, and NIMs.
ix Excluding resecuritized RMBS.
x Excluding net lease deals.
xi Tranches are generally not collapsed as we do in rating transition and default studies, except when we examine whether spreads anticipate future downgrades.
xii Ideally, the fixed rate spread should be measured against the swap rate at a maturity that is the same as the average life of the security. An even better measure would be option-adjusted spread (OAS). However, both average lives and OAS are not known for all securities. xiii Moody's provides numerically modified ratings for each broad rating category Aa, A, Baa, Ba, and B with modifiers 1, 2, and 3. Ratings with modifier 1 represent lower credit risk than those with modifiers 2 and 3.
xiv Historical data on Moody's corporate bond yields and yield spreads can be found in the Credit Trends section of Moody's website at moodys.com Weekly corporate spreads are also published in Moody's Credit Perspectives.
xv Material impairments in structured finance are comprised of uncured payment defaults and all securities downgraded to Ca or C, regardless of whether or not they have entered into payment default.
xvi Note that these observations are made for structured finance as a whole. The lead and lag relationship between spreads and credit and interest rate variables may vary across asset classes.
xvii This further supports the conjecture that the systematic component of the spread is more prominent in Aaa spreads than in Baa spreads. For similar findings on corporate spreads, please see Elton et al (2001) and Huang and Huang (2003) . xviii We do not study spread differences across HIGH and LOW upgrade states. Ammer and Clinton (2004) showed that upgrade activity had negligible effects on ABS spreads.
xix The one-year speculative-grade structured finance impairment rate variable is not significant in this regression in the presence of this corporate default rate variable; therefore, it is dropped. We do not include the LIBOR rate variable because it is highly (negatively) correlated with the slope of the swap rate curve, which is included.
xx Because spreads on fixed rate securities are calculated without regard to their average lives, one needs to be cautious in interpreting the results for fixed rate spreads. The focus of the regression model should be on the coefficient estimates of dynamic variables, which we do not think will vary materially across average lives.
xxi Economically, these do not appear to be large response values, compared to a one percentage point increase in default rate. However, these are the coefficient estimates on individual securities of all asset classes. In a regression of Aaa spreads for the all structured finance category as one group on the macro credit variables, the coefficient estimate on the corporate default rate is 9.4, implying that a one percentage point increase in the corporate default rate would drive up the Aaa spread in the aggregate by about nine basis points, which is about 30% of the median Aaa spread. xxii The same model was also run on smaller and more homogenous groups of securities separately by asset class and coupon rate type and rating. Other different combinations of systematic risk factors can also be introduced into the regression analyses. The results from these additional regressions are mostly consistent with the main findings discussed above.
xxiii Because the goal here is to test the ability of spreads to anticipate future downgrades, not how spreads react to past credit conditions at the asset class level or in the economy, as we did in the last subsection, we replaced three dynamic variables with three time variables: time t, t-square, and t-cubic. Note that in the last section, we showed that the time trend generally mimicked the macro trend very well. xxiv We also tested the spreads' abilities to predict the number of notches changed over a three-year horizon or over its lifetime to date. The results from these additional regression models supported the findings in Figure 10 in the sense that higher spreads would on average lead to higher downgrade probabilities and even larger number of notches downgraded.
